Abstract. In 1970 -72 the effect of powdery mildew on Finnish spring wheats with different field resistance was studied. For the mildew control 1 kg/ha Karathane WD (22.5 % Dinocap) was used. These investigations showed that mildew control increased grain yields in susceptible varieties by 2.4 to 6.6 %. The 1000-grain weight increased by 2.2 to 5.3 %, respectively. On the more field resistant spring wheats mildew control had no particular effect. Mildew control evened out the relative yield differences between the varieties.
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The paper includes notes on the occurrence of mildew in Finland while the need for resistance breeding is also discussed.
Reports from various Scandinavian countries indicate that powdery mildew is considered a very important plant disease, which causes great yield losses in wheat and barley (Hermansen 1968 , Johansen 1963 , Leijerstam 1962 , 1972 b, Svensson 1971 . In Finland the amouts of yield losses caused by mildew are not known. Mildew is, however, frequent in most wheat fields every year, and many varieties display a high percentage of infection (Nissinen 1969) .
In the present paper an attempt is made to clarify the effect of powdery mildew on spring wheats and to discuss the importance of mildew resistant varieties in Finnish conditions.
Material and methods
The tests were carried out at The Hankkija Plant Breeding Institute. The trial fields and the varieties used in the tests are presented in Table 1 .
The method used was split plots with 4-6 replicates. Each plot measured 8 sq.m. The plots were fertilized with 1000 kg/ha of compound fertilizer. Thus 150 kg N, 88 kg P and 126 kg K were applied per hectare.
T a b l e K a r a t h a n e s p r a y i n g 2 . 0 7 3°U n s p r a y e d K a r a t h a n e s p r a y i n g 2 . 4 4 9 * <1 For mildew control, 1 kg/ha Karathane WD (22.5 % Dinocap) in 1000 liters of water was used (Crosier and Szkolnik 1956, Smiljakovic 1966) . Spraying was repeated three times with two weeks intervals, as from the appearance of mildew pustules, on June 21-26.
The incidence of mildew was estimated at the time when it reached its maximum. The persentage of the leaf area covered by mildew on the upper four leaves was calculated.
Results
Karathane spraying increased the grain yields of Ruso, Touko, Hja a 376 and Hja a 1416, changing 2.4 to 6.6 %. The 1000-grain weight increased by 2.2 to 5.3 %, respectively. The mean increases in grain yield and 1000-grain weight in the Ruso variety were 4.2 and 3.6 %. On more field resistant varieties, Veka and Hja a 145, the effect of mildew control was not particularly noticeable (Table 1) .
The relative yield differences between susceptible varieties were same in both treatments. On the other land, the field resistant line Hja a 145 yielded 4-9 % more than Ruso on unsprayed plots. However, Karathane spraying increased the grain yields of Ruso so that the ratio of Hja a 145 was not more than 99-103 (Table 1) . Owing to drought, there were some difficulties in shooting, and that may explain the great differences in yields between the replications. The occurrence of mildew was not very intensive in these years, perhaps because of the rather late occurrence and drought which retarded the vigorous growth of the wheat stands. Karthane was not able to keep the stands completely free from mildew.
Discussion
In most years, high incidence of mildew in spring wheat is due to abundant mildew pustules on winter wheats in spring and early summer. Winter wheat is the main source of mildew infection on spring wheat. In South Finland the first traces of mildew in spring wheats occur around mid-June and the heaviest contamination takes place from the end of June to the end of July.
Usually the best crops are most severely attacked. In many cases, however, mildew exhibits greatest damages with crop yields that are below average (Pollhamer 1965) . For instance, drought increases the injuriousness of mildew because the fungus increases the transpiration and adds to the need for water.
Finnish varieties are susceptible to mildew and show in many years a relatively high level of infection (Nissinen 1969 , Fig. 1 ). The marked yield increases in the susceptible variety Ruso achieved by mildew control agree with the assumption that mildew must even in Finland be considered one of the minimum factors influencing specific yielding capacity. According to Large and Doling (1962, 1963) , yield losses in barley in British circumstances could be expressed as 2.5 (/M %, where M means per cent green leaf area covered by mildew on the upper four leaves at heading stage. The corresponding scheme for winter wheat is 2 j/M%-Although too much stress should not be laid upon these figures, they have been found to agree to a fairly large extent with the estimate of total yield loss in spring wheat formed on the basis of official varietal trials e.g. under Swedish conditions (Leijerstam 1962 (Leijerstam , 1972 .
Thus, if the mildew percentage is 1 to 10, the theoretical yield losses are 2 to 8 % of the total yield. In Finnish conditions the figures must be lower owing to the late occurrence of the mildew infection and the fast development of crops. It is also worth noticing that mildew control evens out the yield differences between varieties with various mildew infections. There are, however, some difficulties in studying the real effects of mildew on the total yield in field conditions. Mildew mainly affects grain development decreasing the 1000-grain weight. This is likely to be a good basis for estimating losses caused by mildew in different years. In Table 1 the figures of 1000-grain weight conform quite credibly to those of grain yields. Fig. 1 . shows the differences in the development of mildew infection on varieties due to various levels of field resistance. The results stress the importance of this kind of resistance. It is likely that in Finnish conditions the specific field resistance of different varieties is brought about quite clearly by the short growing season and the fast development of crops. From the plant breeder's point of view, choosing field resistant lines is, however, no solution to breeding mildew resistant varieties. According to Fajersson and Lundin (1969) , combining a gene for mildew resistance into the field resistance variety Ring increases the grain yield in the new variety Rang in many cases by 10-15%. One reason for mildew control not having any distinct effect on the more field resistant varieties Veka and Hja a 145 in trials in 1970 72 could have been the fact that mildew in those years was quite late and Fig. 1 . Development of mildew infection in some spring wheats at Tammisto Experimental Farm in 1968 (Nissinen 1971 infection was relatively low. It must also be noticed that Karathane is not effective enough to control mildew (Svensson 1971 Test varieties with different combinations of genes for resistance are also used in order to follow the variation of aggressiveness of mildew ( Table 2) .
The racial population in Finland has not been examined very extensively and probably it is not worth while here to study different races individually. It is more important for the breeder to note which of the test varieties are attacked by fungus in order that he can select proper resistant genes in preparing breeding programs. According to Leijerstam (1962 Leijerstam ( , 1965 Leijerstam ( , 1972 Leijerstam ( a, 1972 ) the racial population does not deviate greatly in the different Scandinavian countries.
Up to now, breeding for the race-specific resistance has been generally preferred. Risk of a rapid break down of resistance by new races of fungus is a great disadvantage connected to that kind of resistance. New efforts have also been made to improve the level of field resistance and to utilize it with racespecific resistance, because a certain level of field resistance is the best guarantee in various growing conditions. As Fig. 1 shows, breeders in Finland also have an opportunity to select more field resistant lines from their material. 
